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ABSTRACT : PURPOSE: To fabricate a semiconductor device so that a connecting 
hole section of the semiconductor device can be buried In In Al 
«"S2 reaped* ***** "~ P^oliSS^c^ 

spu?^rina°methor * hi ^ K te -P-ature sputtering method or a bia 
sputtering method at a substrate heating temperature of 400 fi nn 
deg.C or at lower than 300 deg.C is applied to Almetaf to 
fabnacte an Al metallic film 6 on thesurface of tht substrate 

S e S ~ SSn^ C th-me?a^c 

of ?hfmetfl?L f?i™ Perm °S t la ? er smaller , the surface homology 
or tne metallic film can be enhanced, light scatterina in the 
5h"«£7??£ marJ \? ectio » can be prevented , and the accuracy of 
photolithographic overlaying can be enhanced. 



<1»B*0MMOT (JP) 



(si) into. 5 m$m ffi*jsa## 

H0 1L 21/90 c 75I4-4M 

21/28 3 0 1 L 9055 -4M 

21/3205 

7514-4M 



< 12 > & ffl 4# ft & & (A) ai)**uH®n«# 

#W¥6-29405 

(43)£g*B ¥«6^(1994) 2 H4B 



#»¥4-207318 

4^(1992) 7 fllOB 



F I 



H 0 1 L 21/88 N 

»#JB©ftlO(£ 7 H) 



(71)ffi«A 000006013 

sracffl^BEyi-ro^-TB 2 *3 # 

^«!R#«m«K4T@l#«! 
(74)ftSA #s± JfL* «- 



(54) [R«o€»] ¥*#gS*J;tf-e©»jg#j£ 

(57) ami 

[ § ft] ¥*4N»c9afBltt£ A 1 *£««lc«k D 

*sin.«4 oo~6o or®i«ax/ty^isxj±/t-f7 

XXZ-W^SlCfcO. *<5^tt«S10jR3 0 0*C«Tfc 
T/*«Lfc». 4 0 0-6 0 0'CtjD3»LTU7n-S 
Al*^jR«6&«fieLfca. 

tv 7m A l *^Kfi«K7**sjo»3 o ot«Tfc 




l:Si**xo:T«e« 

5'.75Y»l-'7-C>0 
6:*l»Al**«e« 
7:*2roAl*&*e* 



(2) 



#M¥6-2 940 5 



1 ©A 1 *&JPWE*£3l£»i»i&«4 0 0 -6 0 Ot 

^is-raxst, 

*©±c* 2 <da i *fejRE««*«Hiu»«£*aK.t 
2 o 0T:«TK:T«il-r«x8t**ti!:t*lMii:r 

[ft** 2] »*«lE*o**#S«<o»jfi*Sfc 

±E»1, JS2©Al*4IlttAlK:0. 1-lQwt 
%©Sl, Cu, Pb, Sc, Ge, Tl*«ULfc2 
tg*&&. Sfctt^ne,©7C*«:27C*a±#7C*IC-3 
SO. 1 - 1 0 w t % W«HT«JUl/ft:*7C»^^-C* 

[S*Jg3] *#»ie«©*JIMM»fflBjfi*ttfc 

jb§aas i ©a i **«s**»fiE-r5xe«. i © 20 
a i *KE**«smi«siaKSfia±3 o o-crtct 

Ji£SSSbfc&, 4 0 0-6 0 0"CTS«£*I&L»&J*E 
n-TS CtlCi 0««?l*«8&&tJXg<i: l< 
fc^t fcT *sWHMIft©«63WS. 

m i ©a i *^»Si»ss*ai«sfiS4 o o ~e o o-c 

*©±fcA 1 ^©£««£S«UJC«fcfi££i&E4-t5 0 

ot:«TK:T»i«r«xai:«rtici*w«f»-*+ 

##gB©Sia#*fc. 

5 1 ^«EH©ffi«©fc«6©»aAs#-r5 

* i © a i ^msm^mnm&A, o o ~ 6 o on 

* © Jt c a 1 £W©A««*«Kln!llMa«R.t 5 0 4 

or«T(cr^*rsxet. 

^©±tcfg 2 ©A 1 *£*E»*£«iia&©«£fiK-t 
2 0 o-caTlcT«K-r*xe£feStr::&. 

cn*^6] ai*w4Sfctt5fciaa©*i»*SiB© 

±ffiA 1 a^©4i*Slt±T i . W. Ta. Mo, N i . 

flaw** r t ««****»*««©«»**. 



JtECuJS&RttCulCO. l~10wtOTSi, C 
u. Pb, Sc, Ge, T i £»ftIlxft:2 7cm-&*. * 
fcttcne.©%*£27c*J£U;&5c*Co£0. l~l 
o w t %©«H-e*inbfc#7c*s&-e&5 £ £ 
t-r**»*«B©«a*& 
[M*«8] ^«E«©»a©fc*©«a?Lswrs 

« i ©a i ^^«E«**sai»siaK4 oo-eoot 

_hEftiB!?L*3 ±tfT 5-f > hT-***«»&A«T? 

ft^-rsxet, 

_hK5S 1 ©A 1 *fcME*£X*5V\-y * U ±Efc« 
?l»&tf7 ;* > f«?©*i:JtE* 1 ©A 1 * 
&KE*£«TXgi:. 

-¥-©_fc.tcS82 ©A 1 ^4fe«R£SSJlJ«!S«^ilK±3 

asus o or«TfcT»srr*xsi:*atf;:fc£4* 
«fc-r**w*soi©iiifi^^. 

[ft** 9] IMW8E«©*IMMI»©«a**t 

±ec u »^si±c u to. i~iowtxosi, c 

u, Pb, Sc, Ge, Ti=£*laU&27n«-&&, * 
&tt^n6©5c**27C*«h&7C*^0. 1-1 Ow 

t-r**«««*©»3fi**. 
m** i o] »** i ftnu 9 ©v>-rn*tE*© 

[3S<B©Pfflftl»<B] 
[00 0 1] 

©ttfcMSCHU afc*****©*"***®** 
A<*8t?L*®*t-a^t©T#a*»*««*«t^ 

[0 0 0 2] 

[«*©&«] a*©!!©*©*****^*'' 1 *** 

E«|©£iK©fc&©8&ft£«f£"*~ ;i 'l ! * l " !1 ' fc&xn 

T-tn^mtmmmz-zA j ©^k * 

[0 0 0 3] ^*©**#;SB©«jS*Ssg!icj;-?-r 
rwt*. H5aaE*©*»»s*©«ia?ias. fctfr 

5-f *>h7-?*©ftft**'l"«5CSrc**« AHC 
^WT. lttS lS«*fc»4T«E«S*U 214-© 
JtKftftSnfcftBHMW. 4ttJ:EftlW»«2fcR 



CO 0 0 41 ra«>#*fl«B<DMa*ttK'3t> 
ftl£?L 4 S I l ±t. 

*«JQ.«£4 0 0-6 0 0rgflE-pfT^J4*<Sff5»fi 

£*»aA/T?»jKT*. £©(&. AI5S^JS)B|3«75 
■f^>hT-*«6|*jfcfc»rt*n6«t. i*A I 

0 MmSS©±#St«;oTV^. 
C0 0 0 5] 

[0 0 0 6] = ©«Wtt±E©J;3fcrajH£S*m-* 
£#fc£Snfcfc©T. «M?L«*A 1 *6««fcT8 

W*A<7?-f jOhfcfriE&fflT* 

[0 0 0 7] 

■©B3B#Stfi. SlfflAl 4 0 0-6 0 30 

tt/t-f 7***t*fcaiSfj D 
ttMHUi *07?-f > ^-*«€«»&/t,T:»« 

2 0 Ot:«T©MfcT/ffl«TSI«fc**trt>©fcl, 
[0 0 0 8] SfeSlOA I 5S&«S2|g£4 0 0-6 0 

ttA-fr^7rt»#j|tJ:6 BtBLfcJ: tf7 5 -f » > 

£Wi-©£Kst£&iaEU:5 oo* srFoumvm&Tz 

[0 0 0 9] £&iSl(5Al**JRe«*4 0 0-~6 0 

tt/t-f 7 X X A 9 ^rflfe c J: 0 &«f?l*5 <fctX75K >X > 

SW©&K«££fiJH± 5 0 0* £tT©i&KT?J8M£T5 
Xgi. *©±1C&2©A l»&«E«S££iaK±2 0 



3) #§B¥6-2 94 0 5 

[0 0 10] £*:S!n©Al*&«EB£4 0 0-6 0 

o t:©«wo»«ff s ififiax a ? ^ss&tt/t-f 

7XXA •> *S=fc«fc t) «Wl*j;tfir 7-f > h v- 

KEBtXs^/t^U WHUtttJCr ?-f*> 
-f«©*t±B»l OA 1 ^JSiES^a-rxSi, 
J E-©±l::Jg 2 ©A 1 «^«R=&gfij£t± 3 0 0 * STFic 
T. ££liCu*&««£gffi«±5 0 0t:«T(CTS5 

[00 11] 

ft-ee. «iBi«feJBifflAi*ftj)Wfc < ti,a a6a ^ 
*/tWy3>«aHrr*4&%fc. -e©±t^-r-2>^2 

©A 1 ***R*fcttA l£tfH0*flW*5l>ttCu* 

a*»*<*o. *©*»**?&«*&*&«>, ^juusbs 
' ©7 7<^>h-rn£w±T?ir. 77-f^>f.«ns^ 

#<|6J-L-C**. 
[00 12] 

mxm KT. *£B<E>*jfiH*B<c:?v»TR9iT 
*BRl. Bltt^©58W©-ms«tJ:**W#gji 

T«iB«t?*o. 2 ttc©±t««sn&jiMffii(att, 

4 B±Eftffi«fiftK 2 iCKitS^w-tffiBF?,. S\t7y<f 
^>f-T-^S8. 6 lijg l x x j, ^ iCTHWifSiRJK 2 Jh 

«b&JBl©A 1^«E«, 7(i^-©±C^2XT'>y 
^CT«^UfcS2©Al^Ke«Ta&^. c;t, 
-tEAl£&«E*8R6, 7tLTIt A1C0. 1- 
10wtas©Si. Cu, Pd, Sc. Ge, Ti*S 

*aiLfc27c*s-&, xi±^ne©7c**27c*K±& 

7C*a<0. l~10wtXta*IBHTWDL&*5c* 

Xf77-CAl^iR6, 7©a«tt»ZtoTV»rfe 
.fc^fe©-?*^. 

[0 0 13] *l=«83M6C-30>TRWra. 
V>T. RlXy?:rtDAl»*RE«6*. 4 0 0-6 

o 0-c©iEfijini!efTUft*isfT3KfixAy^sc«t 

y ^ffiCiO. AI$^-^LT**t4t. »«Ea 
> h V— ?SR5 €S»aA/-ei:KA 
l»fe«E*6 4W5n5. w©A 1*^JKE^6© 
«fftteM*fi«8t2±©iB»-Cl 0 00~5 0 0 0t> 

»hn-i*!«SUi. *:-^©±fc35 2x^-/V(7> 



(4) 

5 

0-5 0 0 0*>^XhO-Aro»J?CJ&l£TS£> tft 

inlMMWttv^tfcJ:*). *£v^w-f>©±£Ai 

Tift 5 0 0 0*>WhO- A~l um©&JSE»«:& 
[0 0 14] r.«J:5C*l. *&2©A l#4i«ESII8 

oo~6o orrw«axAyi'*svw±/WTXxyt 

y*C*-3TV»*Ct*6. »1©B**6©?W> M 

ti±a^#. xz-w^snfeA l *t*fi±«:^»-r-5J: 

-irffl!5C*JtSAl^W>©antt'»5:<!ft0, 7 
7-f *>hT-*«5T©ft©*SM*fc<fc0* *©* 2L 

Mfiwmzis.* z.t.\zx.o xmm& < 7 5-r .* > b sf? 
vc.ttmmtt3.z>. 

[ooi5] gam. a*ji«ai«ic*v>-ctt. 

7©&*«»* 6 ©®fi£fi. 4 0 0-6 0 0 

^©Sfcfti&fcfT^fttf^wfcfi*^^- xtt^-r 

tt. £©5S 1 Xf«; ^©&»E»I6»MS. »«» 
jfcSS^SBU 3 0 0 "CKTfcTIS 1 ©A I *&JSE» 
6&6*l£L;fc&. 4 0 0 — 6 0 0"ClcS«£Jn*ftL,T& 

<e«£«{£f *Cfc'f4t?*fr<' 1 #- 400-600X: 
-cco'J^n-sff^dtCfcO. 0l*©i*tt?Ui3j; 

6. 7iUTtt. ±B**«ltP«. AltCO. 1- 
10wt%S*OSI, Cu, Pd, Sc. Ge.^Tl 

i*7c*fc"3*o. i~i owt«roieaT«fliL,fc* 

[0 0 16] Hffi^S. H2U#36fi©*3©*SKWfc 
£S¥i*#3£B©Kjfi#£**i~- ¥«ft*S©»iffi« 

fflS»#*jRU 8 MlA I Em<0*««T*3.. 

[0017] ±e*««i-e«. fixf^ftme 
*9ota i**«ii7*»*tfc i t)«)T?*** l « unit 



4*iHS| t 6-2 940 5 

e 

|CJS1©A1^«K6*1 0 0 0~5 0 0 0*>^X 
HD-AO»»tC««L.)fc«. A1EW1-©R»&&SS8 
*»Mn*MEMUU:5 0 0' aTCTX/^*ttC 
it) 5 0-1 0 0 Ot>f X hn-AMt- -£•©&. 
»2Xf!/^S20Al^IR7*. «KU:2 0 
0*C£lTCT|aiC<XAy^«6CJ:D 5 0 0-5 0 0 0 

cnic£D»m«suii2.tTfc}5 o o ot>whn- 

A~Um^«£»*^-t*^* 4 - A 
1 &W©»S»£$JStt. Ti,W.Ta. Mo.Nl, 

cu. ft«v>tt*ogm Kft*. 

[0 0 18] n©J:3fc&M«6. 7. 8»1}->H-f-y 

1 ©A 1 «feHSe»«6©**&ifW A 1 Em 
©»MU«**8IC.fc'5#*rSn. *ro±tc*«tufcm2 
«A 1 ^JRE»«7©yK>tt. T«»**fti'V' 

^>6(c5iff6nart&<. ^sfcywvfcfc 

[0 0 19] HH6W4. S3B. *3S91©S&4©£i6fll 

ttffl^«»S:*L-, 9 14 A 1 EW©£«*~C*-&. 
[0 0 2 0] 0 3tr«T*§eJS«4tc*ViTtt, 381© 
Al*&»Bt3£, ±E©J:3C4 0 0~6 0 0X;©S 

HUCJMtLfc*. A 1 8WKO*IW9 ttUUBO 0 
' 6rF©»«"C. 5 0-1 0 0 0 h n-Ag« 

o«»c»«T*. ^nc J; D^tto 2 ±tr 

ft 5 0 0 0 *>7X hn-A- 1 tfmW&REfc**** 
0*W9KAl8yW>«W«Ti. W. Ta. M 

o. Ni. cu, **wi**«!>»t*. fcfc 
a«ta:<fto. ¥*sis^©77-r*>f~i*tt«:8*±-r 

a H t *«T S A 1 £WV©#«« 9 ©»£S£tt&& 
iW<0*f»lc*C-C±EJW«±S O 0 • HT©IMr 

*o o 2 i] mmms. 04(a) ~<o ii*^w©»5 



A 1 *&KE«*tT*.&. 

[0 0 2 2] ^T. 0 4(a) tc^-Ti^lc. SS?L8S 
C. Jgl©A l*&«E«flt3£. 4 0 0-6 0 0*0© 
7XX/Vy^fetJ;r). &8IBl«443J;tf7:M*> h 

a«£i±3 o oreiTTA i awtjR«3€»«u&a, 

4 0 0-6 0 0"CcOjaaEiCTSA13S^JRW3£'j7D 
[0 0 2 3] *i:S84(b) ic*r<t^t. ^(fXtt* 

s ©*tss i ota i i o tarr. 

[0 0 2 4] MC. *©J:fcB4(c) I'*f«t5fc. JR 

2 wa i *&«su i eat*Ai*MUKft*KJ:3 o oic 

SITfcTS 0 0 0^>i/XhD-A~l<imOW$lC» 

*tt*. wnt«to j f>ttD*rai6»W2±-7ft5 0oo 
«rft*a<U£v»%©T**!8«. **J6«rt±K«2© 

A 1 1 eWtTSiSXy^Ay^lcJcD^aK: 

LTfeO, hKaaMll©«t5lcyH'>©*SV»»l 

KKi 1 ©JMMUH23 0 OlCKTT»n«+»iC/h$ 

[0 0 2 5] C©J;5tLTSS2©Al^ag|l 1* 

»**-* sjiHtzjg^ufc* 2 ©a i m&mm 1 1 

©y W > HSSJ03fta«*te^ c 1 1 * r> T/h£ < ft 

fc* c: 1 1 j: wxtumtDT?* * > b-rti*tt±? 

[0 0 2 6] 5g»«6. IBHWIBKaw. £2© 
A 1 &&mm 1 1 fctt^T, Cu3S^«K€:ffl^TfeS 
<. ^.©^|-nl4SSiID^ftSSti^a£^±5 0 0° SlTft 

tn«j:n. cct. cu*«jR«tL.Ta±saA 1* 

ul:0. l~10wt5S©Si, Cu, Pb, Sc, G 
e. T i £jSaoL&27C*6£. Sfctt^n6©7C** 



(5) tffl?6-2940 5 

5 

2tl3§J£U:£7C*#0. 1~1 OwtXi&SffifflTSs 
[0 0 2 7] 

[5SE©&*] K±©i5(:r©^WCJ;n{i. &JRffi 
«K©«fifc£ 2 7.7- v •IVXtAZbttXfi 5 E ifci 0. 
*AW-yi'©m^E«^ffirsttt>lc. A1&&JS 
R, XttA 1 ^fi[^©^)SK^©fk±)i©^«R©^v 
-f >*5/h$<&5«t'5CLfc©-C, *±»©&JKIR©^ 
ffit*ny-d«a<!iO, 75-f*>M5©;*:#fc:i' r l' 

75<*>hv-£»©ijMrc©ft©«a 

[01] *5SB©»l©*«fl©taS#feC.i;S¥*# 

[0 2] *RH©a3©*ftM©H&#&CJ:«4mitt 
8»©*rlf£^f«S0'C*-a. 
[03] *»!g©»4©§SM«©ilifi>f7j£lrJ:5T»# 

a7 ««©«rffi«r^-r«st:iar*a. 

[04] *««©5B5©3IJSW©iag^S©U>'n-S 
*flBT?. (a) ttjgl©Al*&JSKt»{£L;fc¥*#: 
S«©9r®*S-r«SC0. (b) tex^A^Sfrtsfc 
¥**SB©«fi5iS*r*3C0. (c) ttiy?rty>« 
S2©A 1 **M«JMl,&|WMmoinKa$r 
«5£0T*5. 

[05] ffi*©¥*#g^©»rffi**?1*5£0TfcS. 

[«F^©K?g] 

1 S 1 £«XfiTJBS2« 

3 A 1 
4 

6 gl©Al$&JR£fg 

7 3!2©Al*£JSiE«S 

8 A16W-©&«« 

9 A 1 «*.©&«& 

1 0 lyf/t? 1 ©A 1 $&JR£ig0t 

1 1 lyfn y »«MtLfcS2 ©A 1 3MUne«R 



(6) 



#M¥6-2 94 0 5 




z-mnttmm 




(7) 



#BH¥6-2 94 0 5 




